Synopsis. The integument of decapod crustaceans consists of an outer epicuticle, an exocuticle, an endocuticle and an inner membranous layer underlain by the hypodermis. The outer three layers of the cuticle are calcified. The mineral is in the form of calcite crystals and amorphous calcium carbonate. In the epicuticle, mineral is in the form of spherulitic calcite islands surrounded by the lipid-protein matrix. In the exo-and endocuticles the calcite crystal aggregates are interspersed with chitin-protein fibers which are organized in lamellae. In some species, the organization of the mineral mirrors that of the organic fibers, but such is not the case in certain cuticular regions in the xanthid crabs. Thus, control of crystal organization is a complex phenomenon unrelated to the gross morphology of the matrix.
Introduction
While the crustacean cuticle has been the subject of study for over 250 years (Reaumur, 1712, in Drach, 1939) , the focus of those investigations has generally been concerned with the process of molting. Our approach will be slightly different; we will deal with the exoskeleton of the Crustacea as a mineralized tissue that is made partic?
ularly interesting by the fact that its struc? ture is affected by a cyclic molting process.
When investigating any mineralized tis?
sue, one must address some basic problems: 
Structure of the Decapod Integument
Basic cuticular structure ever, has come to be widely accepted and will be used exclusively in the present work. These layers from the most external to the most internal are: the epicuticle, the exocuticle, the endocuticle and the membranous layer (Fig. 1) (Travis, 1955a; Green and Neff, 1972) . In Cancer pagurus 34% by weight of the organic component is chitin (Welinder, 19756) . The exocuticle is hardened by quinone tanning and calcification (Travis, 1955a) , with the mineral crystals situated between the fibers (Bouligand, 1970; Hegdahl etal, 19776 ). The endocuticle is the thickest and the most heavily calcified layer of the cuticle (Travis, 1955a (Travis, , 1965 (Drach, 1939; Neville etal, 1969) with the pitch of the helix being equal to the lamellar period (Drach, 1939 fiber network (Figs. 7 and 8) . Inspection of the mineral rods at higher magnification reveals that these are aggregates of calcite spherulites strung together in the orien? tation of the organic fibers (Fig. 8) .
While this pattern of mineralization appears to obtain in all of the Cancridae and Portunidae thus far investigated, the situation in the Xanthidae appears to vary somewhat.
The overall appearance of the untreated cuticles of the xanthids is quite similar to that of the other families (Fig.  9) (Graf, 1978) . Uptake of calcium from the food and water is the source of exogenous calcium, but the relative importance of these two sources varies. In general, the food accounts for little of the total calcium of the new cuticle in the marine brachyura despite the eating ofthe exuvia in many species (Drach, 1939; Graf, 1978 21 ). The specific activity of 14C was uni? form from the inner surface out to the epi? cuticle while the specific activity of 45Ca was highest at the inner surface and decreased monotonically toward the epicuticle. Nowhere in the cuticle was the specific activity of 14C as high as that of 45Ca despite the fact that the specific activity of H14C03 was higher in the hemolymph than was that of45Ca.
These data imply that there is on the one hand a much larger tissue pool for carbon? ate than for calcium and, on the other hand, that equilibrium of 14C in the tissue pools and within the cuticle is much faster than that of 45Ca. The location and extent of 
